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—IREEIRRERE 202.9 5.9

ik Uz PREL 1.0 0.03
H 0.9 0.03

2 ity BEFE 2.0 0.1

— R AEU REFE 3.9 0.1

WL W PREL 44.8 1.3

KR 0.7 0.02

H 10.2 0.3

i HEAE 55.7 1.6

— IR BEIR HEFE 76.5 2.2

WEL - WA R 53.8 1.6

HL i 8.8 0.3
A ek 62.5 1.8

— IR AEUR REFE 80.4 2.4

WEL — Heb PREL 57.3 1.7

M 13.5 0.4

i e FE 70.9 2.1

— KA REFE 98.4 29

Bt PREL 598.3 175
(B R HELNSK) 3 7.6 -0.2
H 34.6 1.0

AR 8.6 0.3

A ek 633.9 18.6

—IRAEIRREFE 702.7 20.6

TE: —IKAEAERLIE679% M1 K il AN A e it AR 5 2K o
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R 215 (8R) HEGER-HI T2 IRAEIRMN L hn BEAEH) B br e S ER (MEENRERE)

HERR—HpTZ kgce/t GJit
A FETT:
B4l FE SRR & PORL 1.7 0.1
B, BEL. BELRTINT Hy, 592 0.2
it REFE 6.9 0.2
IR AR BEFE 17.3 0.5
587 ok 545.2 16.0
A -7.6 -0.2
H 30.0 0.9
A 8.6 0.3
il sa 576.2 16.9
—IRAEIRREFRE 635.8 18.6

TE: —IRBEREELAR6 7% K F A BC A K -

2.1.4 P

HLHP AN T2 R F ot R i IS AL RS M R A 1) 7 X, s T R, AR RN A=
PRI R, HgE R A RERE BRI TR A E s S R B A
AR AR, ] LR BB = B i A

216 43 T HLp L 2 SRR ) R RERE R - SRS ) B
B BB AT 100% e il JFUR AW o FILP L 2 i LIS A . B AR s e . IR
EULARHRIEAT . FURBEME I B o S R TRAZ B L RA STy, 2
BEXE T RAL PR UE, AEAIR S BAT R o PR A ] (i REREAN /K BRI L FETO
kWh.

DA B B2 i — PEANAE A9 Rk iR H o 10 B A I i A FH 100% B2 4K, A Mok FiLJ 46 7K
FEFE409 KWh (50.3 kgcee), /i A A AR Mo B i 46 H165kWh  (8kgee)
RIRF0.15G) (5.1kgee) FH8L FTlik. A1 FLAF AR A A A FH ER AN Tl AAh mT LUKy
AN 7K HE HL %270 KWh (8.6 kgee), A4 7K ) i A Hi H sk 2 $1]404kWh  (49.6
kgce) .
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£ 2.1.6. HIP T ERBE—IKREIEM

=%

~

S REFER H B SR HESE R (PEANRERE)

HiPpTE kgce/t Gt
iR PR 19.2 0.6
TN IR 52.8 15
H 8.6 0.3
235 EFE 80.6 2.4
—IRAEUR BEFE 187.7 5.5
b1k PR ok 1.0 0.03
H 0.9 0.03
£ e R 2.0 0.1
—IRAEIRREFRE 39 0.1
REL AN PRk 44.8 1.3
IR 0.7 0.02
H, 10.2 0.3
A e ke 55.7 16
R BEJE REAE 76.5 2.2
WAL - WA PR 53.8 1.6
EL Gl 8.8 0.3
20 e 62.5 1.8
— K AEUE REAE 80.4 2.4
WEL — bt R 57.3 1.7
il 135 0.4
23 EAE 70.9 2.1
— IR BEUR REAE 98.4 2.9
Bt R 74.0 2.2
(B R HELSR) Gl 62.5 1.8
AR 8.6 0.3
2 i EAE 145.1 43
— K AEE REAE 272.0 8.0
L FET R
4l PR E | K 1.7 0.1
B L AEAIN . | 59 0.2
LI HEFE 6.9 0.2
UK REJR REFE 17.3 0.5
Bt kL 20.9 0.6
i 57.9 1.7
AR 8.6 0.3
A e ke 87.5 2.6
— KRBV BEFE 205.1 6.0

TE: —IRBEREELAR6T %) A FEMIIINC FEL AL 2K o
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2.1.5 #E#%

G T E PRAN 2k Vh2xEcoTech 1) AEFE(E, HIE T “HHFsL 1 BEIF & 5F
AT IR, HEARIRAE AT SRR K REAE (L T Worrell 25 (2004) T 1)
K2, Bt T USR5 o T] DU AR R AT R R e . B SRS T 2 A I
eI £ S BEAE 40,06 GJ (2.0 kgee) 2. BRI AE YR U P S TR0 T B0 £,
Tk () 0 R B8 B 08 1 25 TR FI ML o TR 5 2 — PR RSB s B, b
TR AL T, 33 DR A B 3 3 o JE B ML IV DR i 2 0, BB AT AL,
7 S T LR A TR, Wik 22 O FAFIHREL TP o MR IR I 95 1% L
A &5t FH g A I4K0.20 GJ (6.9 kgee) s

2.1.6 FELFEAE

HH

P TP 2R FHELNLEL TSN« B0 2ot I s 75 28 0 3 2R LML L Tl
PELIN . LA B4c CBRM) bt Sz I 1 6 2 iy R FE 43 il R 1.55
GJ (53.0 kgee), 1.75 GJ (59.6 kgce), 1.98 GI(67.5 kgce) . #5532 ik S AL AT AN ML
[ LR A T 22 SR B8 Corus 24 7 (R AU o ok 512 R FH 1) /2 100% 74 PR 25
b, AT S A RIS BRI I P 2 20 DL S s R F L . AR Rl
HLIRIR FH AT LARE 25 AR AL LI i

# 4,

LR P A FLIE 2D BRARANAR (1 JE B o A7 AN B SEAE R VE ML b AL 2R,
SR IG PR B S L o YA FELtne A 52 B PO i v L AR R 228 ity B AE 43 1) A9 253K
0.09 GJ (3.0 kgce). #4k10.053 GJ (1.8 kgce). H1FES7 kWh(10.7 kgce)™®, A% T-ili
A LR ) B FE R 0.47 GJ(13.7 kgce) .

Vo778
NI AN R B 5 A e iR, BFRIE KRR R T 8. Bk
I FE S ER RE AR 20 ) 7%750.173 GJ/t, BAKI0.9 GI/t. HHAE35 kWhit, #H24T1.2

U HpR S, 1998, A TV RSN R o A 28R E R 4

12 Worrell, E., Price, L., and Galitsky, C., 2004. “ Tk F#r M5 RERAR : e BEH AR 16T
F7, FORARES 3 % WK BRIRBURZE & I BEIRBUR IR S 77 BES i g - 212 TE [H GEN
PhAEZ By s dg s Chttp://www.energycommission.org/)

B BNk P2y, 1998, ANEK TV AIBRETERIT o A6 FE /K [ BraN ik phss o

YO BNk Ly, 1998, ANEK TV AIBETEAI o A6 FE IR [ BrAN £k phss o

O Y T RESERUEURER I (9% )7, 43830, Utrecht k%%, 1994 4£ 6 1.

1 FEERAN RS, 1998, ANER TMVIRETEAI T . A S8R E BREN 2
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GJ/t (41.0 kgee/t) BT FE. i 2LIR K fme A S B REAE E (20 I A A RL0. 73 Gt
75770.26 GJ/t. FHFE35 kWh/t, #H247F°1.1 G/t (or 38.1 kgce/t) HEJRWSFE. ELLE
KIEBOFT IR, BT LA Ry SR S e AR
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22. 8

B AR AR AR LR AP IR B AARERAE S PR R
HUMR R ERBE 518 o Al SR A0 L0 I BUAR S IEAE Y, DR B LA B0 1) R
FEF BT R R . T ARER AR P T R BRI A R S Y . 3R 2.2.1 TP
PR AP A0 L 20K B AR S e i) 2 e FB(E . K 2.2.2 P8l & A7 KX
PIFPER AR = T — IR RER T #E

K221 WAEFLIRRFEN HirR KR (B

s B4R
kgce/t GJit kgce/t GJ/it
AR W ORED 414 12.1
(FFHE) IBCEEN (AL 223 6.5
H 48 1.4
PHBR 1 PR 35 1.0
(%) H 7 0.21
B HLR H 1671 49.0
fbRiE i 12 0.35
Bt 2411 70.6 85 25
R 2.2.2. AP —IREERIEFEN E Bl (H45REFE)
2] HAES
kgce/t GJ/it kgce/t GJit
AR W (RED 414 12.1
(FEH) HRAEN (L) 223 6.5
i 145 43
PR 32 kL 35 1.0
(5%) H 22 0.64
B HLAR . 5064 148.4
fbRiE i 36 1.06
Bt 5940 174.0 259 7.6

TE: —IRBEREELAR6T % A FEMIIINC HEL AL 2K o
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2.2.1 B

RGBS R (RO RS T, R AR v P s L D
FEA R SR o AR LA S L R Ky AN BRI AR () “ 48 ” bR 25 Ul
TE P AL B BRI T 2 7 G K AR . FEEE T SRR R, U
JEAEVS I RUBRE T2 o ] DA Rl G sl e b BEA TR, A3 3 1 AR A Rl
(R al B v EN s, BRAERAL IRV B 28 Fh V440,

FEHVEA T2, HMREHEFE 73 0 KLy S REFEIY 13% F1 85%. 1d
25 2 WA AL ERZE 7 1 AR O LB e 4% 1.925 WAL R AR 1 miR), i iban
FEM Bt SR AL 14 203 kWh (24.9 kgee), Bi%H 391 kWh (48 kgee) . M4tk 4
[R5 Y BEAEAE 6.3 GI~12.6 GJ(215~430 kgce) i), ERmlisHAEFELE 12.1GI~24.3
GJ(414~828 kgce) 2 [A], 1Bz AR RTHFE A A 1b A4S 3.4 GI~4.2 GJ(116~
143 kgee)Z 1], BRI AEFEAE 6.5 GI~8.1 GJ(223~276 kgce) [i]*8.

FFHE T 2 A S B b AR AR R S BB FE S 9.7 GJ (331 kgce), MiFHREFE A
18.7 GJ(637 kgce); ME4AALER FEFE N 203 kWh. [Rlt, fBoE i ALER BL RERE A
10.4 GJ(356 kgce), Mi%HFEFE N 20.1 GJ(685 kgce).

2.2.2 BARAET=

FEHURER AL, TIURS BHAR (1 e K P fe s EAT, M HEREAR CRLEAIARER,
TiBy) ATt BB, &AM o PRItk AR 5 A e Tk BH AR 2 e fE 5K
B o

FERARAS TN BEAR  rbr, 38 3 PR e Hh s 46 90 75 BORS e P 1) A
AR B . BEAR AR =T DUE ) v T, AT L T 2R Tk
MA = B T b

BHAR L AT DI 25 RS TR R IRRE, R 22 B0 5 R ARk . PR A2
(AR FEAG Tk 2.45 GI (84 kgee) , FEHL A 140 kWh™ 20, REAkdst i R

7 Bl A0 P 58 ) 5 o S A A R PRIV B R T ke s (105 AR T AT 10 T T T L SR P AR AL 3 B ) S A
*lo

'8 Worrell, E. and de Beer, J., 19917 5[5 115 T 3571 ] 200 BE U 77 3K « #R 75 « #F 22 Utrecht:
Novem.

Y BN 25 (2003) 0 BRI A i PRI VE AL T R D A A A R

20 Worrell, E. and de Beer, J., 19915 557 11 55 5 57 M ] B2 00 B 77 5K 4R 45« 22 Utrecht:
Novem.
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AR Y FE 400~440 T-aPHMR? . MRBEZE P mida 5 2 0.42 WBHAR, JUmiR k!
WAE R 1.0 GJ (35 kgee) , HIAE RN 0.21 GJ(7 kgcee), WA FHH A~ I B AEFE R 1.2
GJ(42 kgce).

2.2.3 {EHLfE

T PR L i) JE Rt 2 Hall-Herouslt T2 HAy, £5FM K H AP EoA, BT
Ja%s BH AR B M R 1 R FH AR FEL A . T J LA PR FE R R A5 3] T 3k Y -

[ A5 BH B LA
e LA 15 BH A FL e
- KPR A R B AR P A

% I A L e -

- R

- PR A
- sk

SR 1R B A PR ()5 ) L TG AR R RERE B vy, e SR RS 1) R 2
AE Ry S PRSI 1) 25 18 o e S BRI AR OV R PR H A A o H RO
BT 41 300-315 KA HL I CHIYR 5l 0.8 — 0.85 Alem?), 43 #E 400-440
kg FRIBHHZ%.

W, L2 PR B0 B (I BEARE S 6,360 KWh2324 . (HL i s A 7 P AL ) PR Vit
Bl T8 0 e ME . IRAT B 7B 55 /K HUR A (300-315KA) [ s £ 5 itk
REFEALVHE A MR 12900~13000 kWh. H T3 MBI RE. 5 REH RS
MRS, MES TR AN 2 FEHL 700 ~ 1000 KWho I, d5efd: Sz A0 A £
SUBEREAL T o miES 13600 kWh B8 49 GJ (1671kgee) , Hrhaudd T rE ¥ 4% .

ORBERS RGEPAIEE A0SR RETITEARNSE I e %k
IR/ FEYER)TY, 2001 412 .

2 EBERS YA PATIEES: A O BRI R RS E SR A7 FE R
/ FELERIN., 2001 4F 12 .

2 Choate, W.T., Green, J.A.S., 2003. Z:[H A= 1k FerP asdsae k. Prst B, FHIRHRHI
FErHLE . HeR&dm. BCS, Inc.

? Beck, T.R., 2001. “Hifg4a/ L/ , AL E R, AR A .

(http://electrochem.cwru.edu/ed/encycl/art-a01-al-prod.htm)
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2.2.4 4RE5IE

P Rl B B R AR . BRI S A G B S IR R R R
SR AT LI ZROARFEIMANE (i, M. B FE ) o SRS,
BEEAR I T Ia B L - o 2 - G 5L 7 OB R BE I T am 247 (L
WIHRL. B54F)

HERIE S REEY W e, BRI T R B . B e B P A%
PR A Slroh s, RS ER iAS R FEAS T 0.35 GJP° (12kgee) o fH7E
SEERA A, RERER I TR PRI I T RN A T
2.2.5 BAESBE=

H T RAR A IR R AT A%, —JBEAE 700-800 °C Ze A7, TR A T R A0 s ke
FRAAR I BERE K 3 B s AR AR AR P BEREIN 5%, DIRERATRe S E 2 Fns, 4
FARAMELBR, AR AR AR, LA AN BRI HUN ]

AR A IR BRI, RIS RUR I 015 s R 7
SR AR, BT A B I e T BT B T

SRR ETE RERE R 1.1 GJ (38 kgce). {5 H Fi Be A Kk e Bl X AN /K T
B S VSR MR AR I SR, RGP TR #E 5 3 Gt ~9 Gt
(102 ~307 kgce/t). ST Sz kot it A A 40 el e Wi R 7 200 e i o)
[T 5 B, IR 7 B FE KRS, 2.5 GJ (85 kgee)?.

2 EERA 22 (2003) . A0 I IEAL T B S A B A R
%% Flannagan, .M., 1993. 4xJ& T\l n# T &, Sittard, The Netherlands: IEA-Caddet.
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2.3 Kk

AKYehliE TS T AR & CRAAFIED |« Bukhilg (BOEHRTHLD |
BT 2o B AIL e RERE AL 18, BFREN A B & HikyLR
P g K 2.3.1~3K 2.3.3 A T /K Ye il S-S 2R I e A S B 1) 4 v
REFEME, K 2.3.4 FIK 235 g T — kAR REAE(E . HAh AR RedE (W,
INAVEAGEE) [TH S T4 8 Warshawsky (1996) [IRF5T.

BORHH & REFEL KT AR B RERE 90%, TR IHEAE BURE 45 N8 N1 LA BRI A%
ZOKYES BEHL LG, fE IR B B AK R A2 7= BERE . 8 IR F (1) A S
FEFLUF IRKYN ENV 197-2 f5ifk: W CRERREE) 7KUE: 35% MK R 65%
PORHR AT W KYE: 65% b 35% BV, K 2.3.1~ %K 2.3.6 LA
T =K UE I 23 BEFER— IR BRIEVHAE (I /KYE . R AR IR s K
%) .

2.3.1 ARLRBRRHE &l

A RHR & FE P I REFC B RR AR R BRI (ISR ED AR T
BT AT KA ) NEE P AR SN L B BRI AR 2% 1 B
S BRI FRE AR T fe 0.38 KWh FIBERIR NI s A AR ORI ML A
) PR G At oy, BOE SHEEHURIIL, 80 de A M B AR EDOREIL )1 24 Pl iR & A7
A AT IR S (AL RTRECRD , AFmARLT fe 0.5 kWh®; B s T 2481
(A DU AN FR B RN — AN i ROE M ML 256 U S R e, ARk e 11.45
kWh®, S T2 E ) (B OEe) TERAS, Sk 0.10
KWh* . DRk, AR A 10 e g S B RN A 2 LA H 12,05 KWho BRARIRZS
A ER =5 e TN S g SN0 s s I WP SR - AN b Y & o i )
JERA L 5 BT FE T 2 I REIR AT ST, B0 At 75 258 2 ek Bk By
V& o AN BRI AT AT, di AR S R ) 2 AT SRR R TR RS, O RIS T
PRI . EARDHT, R TR OB 2 AN T, [R] I 3 A A
PAE R

2" Warshawsky, J. of CMP. 1996. RHSEfMR: KIS P fEAE. JEURA ™ EPRI it
Carnegie Mellon 5t >, Pittsburgh, PA.

8 CEM JE3E /KR, <S5%ARMF, 95%HE .

2 RERRERKVEYI 2, 2004, HERRER /KU HIE B AR B, Skokie, PIiAMM:  fERRER

VSTEATIES

0 BRMIKIeGETE A, 19970 AKVRAT IR AE T IRTF IR, A& IEIR: WRIIKIES )R

3t Schneider, U., Bosenberg 7K¥Jg) % —% Quadropol &% : MiTIAEI{f F . ZKG International,

No.8, 1999: 460-466.

2 RERRERKVETI S, 2004, FERRERKVEHIE TR Hi . Skokie, FHIJVEMKIN:  FERRER

VSTEATIES
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[ AR R} 1 £ B R TR Bk . AR AT R 75 BRI S, T8k
TR LA SRR BEAFE T L2 ANTE o eSO R 2 R MR, Holnkt+
PR IAERA 1% (I SRAA 15 . MPS 7 U B e RSzl &
W TG HE 10-36 KWh, SRR AR HE 6-12 KWh, Bl 6 . 8-19 kW,
BEWAT AR H 7-17 KWh™, S RS, AR i HURE 10-18 KWh™. [,
AT DA [ A R ol 6 P4 e o SI BB A1 A R Wi 7 i HLFE 10 KW,

2.3.2 BptEE=

HBHE P ReFEALFR BB AT FE AL T MR RI ARl ) FEFE s W AIB AT
HIFE LR IR BB AN KV 2T V2 EDHURIR: A A 108 20 Pl B Tt 1) REFE o 7
B P B RS2 BRI BT AG VT o KL 22,5 KWh®, SRR FE M2kl 2.85 GJ
(97.3 kgce)*’.

2.3.3 WIRIH &

B T B DAAh, —S6 T AR e AR e dil A RS I BLAR VS IN 77 RE 1 ek
D ERERE BRI =, IR BRI B S N R, H s B R RS PR AR BAME) CO,,
TR A RUATS B 5 03] 75 B A AN O FEFEL IR, [0 Bt 5 LA (R R R T v s
At RS A

%% Worrell, E. and Galitsky, C., 2004. & /K Ve E = BERMINIAE: BEUsA T 2B “Hell
T FEE . N SR E vA sk S (LBNL-54036).

% Kraft, B. and Reichardt, Y., 2005. {1} MPS 37 zU4E BE ) B= [E 1494kl . ZKG International
58:11 (pp 36-47).

% R EhKJe oy, 20040 FERRERKVEHNE P IBORFHT. Skokie, TGN FERRER
IKPE 2o

% COWIconsult, March Consulting Group and MAIN, 1993.  /KU4T L BEJEH R, Report
prepared for CEC - DG-XVII, Brussels, April.

" Park, H. 1998, #fi [H2E 7= 5 1 14T REVE J7 VPA A . 1998 [ 2R = I T T A B K A i Uk
T hEY CO IRHEE S 20 #7. 19-20 May, POSCO Center, Seoul, Republic of Korea.
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K231 & 5%HRMAIKEE (RERE:) KieZinREFER) B fr LB

T2 kBT kWhi/t | kgce/t7= | GJ/ty® | kWhit | kgee/t B | GIt# | kWh/t | kgee/t K | GJitK
= b T i ol B # K¥e A /A
AR H Wi Ji sk 12.05 15 0.04 213 2.62 0.08 203 2.49 0.07
RN RS H LIPS 10 12 0.04 0.97 0.12 0.92 0.11
LI Bk i Aok 97 2.85 92 271
H e 225 2.76 0.08 21.4 2.63 0.08
NIl Rl PR WA A0 )
H WA 5]
S K Ue il
325 SUKe | Wl 7K Y 16 2.0 0.06
425 5K | W i 7K e 17.3 2.1 0.06
525 ‘57K | H Wi K Y 19.2 2.4 0.07
625 5KiE | H il 7K e 19.8 2.4 0.07
587
325 Sk Wi 7K e 59 99.6 2.92
425 57K Wi 7K Je 60 99.8 2.92
525 57K Ml 7K e 62 100.0 2.93
625 ‘F7KJE Wi 7K e 62 100.1 2.93

VE: PR B2 om RERE . BUT BEMERVRLK AR S 177 W, K YR AR BRI 0.097 5 S RIS 7K e h K L 0.05; BRI Il /K e K Jg FL it 0.95,
B AR TR IR AOAE L CBR T IR BRES A e 287 S (KRR LA DR AR RE BEAN TR I AN ] o SCEE AT SEVEAR (1 i Id
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R 2.3.2. BIFIRIK Ve £ 3 BEFE ) 1 o e S B

a1 A=Y (VA kwh/t | kgee/t = | GJ/t 7* | kWhit kgce/t GJit kwh/t | kgee/t Z& | Gt 7k
A kL Hi M J Rk 12.05 15 0.04 21.3 2.62 0.08 13.9 1.70 0.05
Il AR R 2511 H LIves 10 1.2 0.04 0.97 0.12 0.63 0.08
okl Bkt e SR 97 2.85 63 19
i Wi Ak} 225 2.8 0.08 14.6 1.80 0.05
NI IR PR W75 o0 751
H N 711 7 0.86 0.03
B Kbl
325 S/Kike | i 7K e 23 2.8 0.08
425 5K | Wi 7K e 25 31 0.09
525 57K | Wi 7K Y 28 3.4 0.10
625 ‘S/KJe | W 7K e 28 35 0.10
5378
325 S7/K¥E Wi 7K Y 52 69.6 2.04
425 57K i 7K Y 54 69.9 2.05
525 S5 K¥e Wi 7K Y 57 70.2 2.06
625 S7KIE 7K e na na na

Vi P BUEAR R L BERE . BOE REREAK I ARG 177 W, OBMREACOKYE TR RZVEHI LERE 0.007; BHAEACK IR INFIAIK P LE /& 0.35 (5%[KIATH AIG KA1 »
30%HIIHEND 5 B IEAIK YR BRI AKJE LE AL 0.65. TG ANBRIE A IR e (R TR G MRS AR R 2™ b AN ) DR ORI R FE AN I AN ) o SO rp A S 3
EHHDEG P4
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K 2.3.3. Wl EKYE L BEFE A bR e A S B

a1 A=Y (VA kwh/t | kgee/t = | GJ/t 7* | kWhit kgce/t GJit kwh/t | kgee/t Z& | Gt 7k
A kL Hi M J Rk 12.05 15 0.04 21.33 2.62 0.08 75 0.92 0.03
Il AR R 2511 H LIves 10 1.2 0.04 0.97 0.12 0.34 0.04
PR Bkt Wi SR} 97.3 2.85 34.0 1.00
i Wi Ak} 225 2.8 0.08 7.9 1.0 0.03
A INF) & R Mg 4% n 751 25 6 15.4 0.45
H N ) 25 3.07 0.09
B Kbl
325 S/Kike | i 7K e 41 5.0 0.15
425 SKJe | Wi 7K Y 44 5.4 0.16
525 57K | Wi 7K Y 49 6.0 0.18
625 ‘S/KJe | W 7K e 51 6.2 0.18
5378
325 S7/K¥E Wi 7K Y 57 56.4 1.65
425 57K i 7K Y. 60 56.8 1.66
525 S5 K¥e Wi 7K Y 65 57.4 1.68
625 S7KIE 7K e na na na

T PrA SR A unRERE . BUEMERVELIAERIEE N 1,77 W, it K e BRI ZEHEE 2 0.097; i #EKYEAS IR MUK JELE 2 0.65 (5%(11A1 F AJE/KATH, 60%
D 5 KV BRI K JE 2 0.35. A MIBREEAS INFUREHE (IR TR A MBS A B 287 A LA ) TR EURHRBEIE R BE (AN [ T AN /) o SR i A7 SE VR A R
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K 2.3.4. 1 SY0Fs I IEE 7K I8 — IR BERVE FE Y B o A SE BR

a1 A=Y (VA kwh/t | kgee/t = | GJ/t 7* | kWhit kgce/t GJit kwh/t | kgee/t Z& | Gt 7k
A kL Hi Wt s 37 45 0.13 64.6 7.94 0.23 61.4 754 0.22
Il AR R 2511 H LIves 30 37 0.11 2.95 0.36 0.01 2.80 0.34 0.01
okl BREL e SR 97 2.85 92 271
H Wi Ak} 68.2 8.4 0.25 64.8 7.96 0.23
NI IR PR W45 i 5]
H W5 0 751
B Kbl
325 S/Kike | i 7K e 48 6.0 0.17
425 SKJe | Wi 7K Y 52 6.4 0.19
525 5K | H Wi 7K Je 58 71 0.21
625 ‘S/KJe | W 7K e 60 7.4 0.22
5378
325 S7/K¥E Wi 7K e 177 114.2 3.35
425 57K i 7K Y. 181 1147 3.36
525 S5 K¥e Wi 7K Y 187 115.4 3.38
625 57K il 7K Y 189 1156 3.39

T PrASUEHGE —IKREIRRERE. —IKRBEUR REAECLFR67% M A A IC LRI . BUE MRV R R L7700, 3 7K Y8 AR AN R LE 20,097 5 8 /K e AR
FIRIZKYE EL0.05; 3 7K Y8 (I BVEF AT K8 ELE0.95. VRS MIBRE IR VAS INARUIFE L (R TR 5 BB FR I B 28K UE 7 i FE AR ) RIEORMIMRE R E IR AN [l T AN ) o SCRE A
VAN A
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2K 2.3.5. BYEHIKYE — IR REFE B P e AR SE B

7= hhERA kWhit | kgee/t = | GJ/t ™ | kWh/t kgce/t Gt kWh/t | kgee/t 7K | G/t K

F=hh i Hh Rkl ol okl Kk /A A
"Rk H Wi Ji e} 37 45 0.13 64.6 7.94 0.2 42.0 5.16 0.15
[ A R 5 H v 30 3.7 0.11 2.95 0.36 0.01 1.92 0.24 0.01
kL PR Wi ke 97 2.85 63 19
H i ket 68.2 8.4 0.25 44.3 5.44 0.16

A ) -1 BREL M4 A 5]
H WA 711 21.2 2.61 0.08

S KR hiliE
325 SUKJe | W 7K Y 70 8.6 0.25
425 5Kk | H Wil 7K e 75 9.3 0.27
525 5K | H Wi 7K e 84 103 0.30
625 57K | Wi 7K Y 86 10.6 0.31
547

325 5K Wi 7K Y 158 82.6 2.42
425 5K il 7K Y 164 83.3 2.44
525 5K Wi 7K Y 172 84.3 2.47
625 EKJE Wi 7K Y na na na

P B ML CREIRERE. — KHERE@IROT9M R AL B . BRI R LELTTIE, B3O TR AU L /£0.007: A KR IR K TE L
J0.35 (S EFRITALE , 30%HIMIIO «  BBEIOKIRIIBELRUKELL S20.65, 1A RRBFRIIARERL (R T R4 FOBREH ML P KAL) DR SRR g
ARSI SR A
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K 2.3.6. FH HEKYE—IRBEFE E PRk KR

il 11X A kwh/t | kgee/t 7= | GJ/t 2 | kWhit kgce/t GJit kWhi/t | kgee/t &K | Gt K

HE i I SR 37 4.5 0.13 64.6 7.94 0.23 61.4 7.54 0.22
[ AL () %l H, i 30 3.7 0.11 2.95 0.36 0.01 1.03 0.13 0.00
BBH -1 BREL Wi A 91.3 2.85 34.0 1.00
i I k) 68.2 8.4 0.25 23.9 2.93 0.09
IR TN 26 1) PR WA i 5] 15.36 0.45
i WG [ Il M

KBS K Ye il
325 2K | B 1 7K IR 91 11.2 0.33
425 ‘5OKJE | I 7K 98 98 12.1 0.35
525 2 7kJE | H 1 7K Y2 109 13.4 0.39
625 Z/kUe | 1 7K Y8 113 138 0.41

Bt

325 K% WK Y8 L 2 209
425 Bk M 7K Y8 185 72.1 2.11
525 57Kk Wi 7K I 195 73.4 2.15
625 57KV i 7K Y8 na na na

T PrASUEHGE —IKRERE. —IRBEFECIE AR AR ARG I RE T 679% Bk . BOEMERVELS JEORHEE ) 1.77 W, i /K IO BER M VB EE 2 0.097; ik
JEARINFRIANKPELEE 0.65 (B9IIATF MIC/AKATH , 60%IIH ) 5 kK Ye K HVEATKYE FLit 0.35, R A MR EEAS ARG (BR 1R & BRI AL i 4™ i AR L
AN PRI RE L A AN R MO AN ) SCEE A SR 4R R i
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A8 R InFn)at K (A A M REFEE U T2 7= 5 17K e (B%R A A HAR S Y
KR CRATIE 65%S INFD TR A Ky BEFERE o 38 7K Je 1R ZUEIRY BE AE FiL 24 55 KWht,
R KYE (25% KRB g 60 kKWhit, sk ile (65% miki) 2y 80
KW/t (BRI . s br s . LAt R R AR LK A 75 B 6
BANEENR o JET IR, WM 2 #E L 20 KWh, I it i 2 FEHL 38 kWh.
B RAR ALK B RETH S5 R AR ) o XSS5 di F 1 T SR Ve Ry BE I RE RE o 6T
ViR 70 o A S R K MR I BEFE A 0.75 GI(26 kgee)® . —fickeitt, HUf mir it
R ARG A TF ZEHET

2.3.4 Ly BB

YOS B B LR S BRI R T YR RIS, P 40 Bohr 2 A1 3 [A] (em?/g) J& Bt 1997 4F,
G, B EREKYE (3200 fi3EED FHEH 25 kWh, #7BE 4000
AT KK, BRI FEHL 30 KWh™, e HE 325 F/KkJg=/hFEiZF 3200
HiEIRl, 425 57K IE=4 3500 Ai KK, 525 5 /KIE=4] 4000 Ai3E[Kl, 625 5 /K=
247 4200 Aji R o Fedlo X AT FL IS BEAE I A L R FEAE 16-19 KWh™ o SRt st
AR FH - (7 6 K % 1) 3200 M1 4000 Afi iR /K e, IFAR A€ 1) 3500 A1 4200
A 3 KPR Ze ko0 A EATARE A AN . A5 54T, BRI 7K e BRI ZK e KR
H1 16 kWh, 3500 A7 3f JE /K Je 2 Lt 3200 A3 S EUIK e 2 FE L 8% (R MiZK P #EFE 17.3
kKWh) , 4000 A 2k BK g ZE L 3200 A1 S RUK T 2 FEHL 20% CREREZKJEFER 19.8
kKWh) o SRJEH X E s, ARSI P ok B R L, Al S A AR 2R () 7K T
(1 5E

2.3.5 HAtAF=FHge

K Pe AT R AT, A R R A L kL W SRR
AR AP A R KIE, SR REREAN T e A B 1%%,

% Van Heijningen, R.J.J., J.F.M de Castro and E. Worrell (ed.). 1992. Energiekentallen in relatie
tot preventie en hergebruik van afvalstromen, Rapport in opdracht van Nationaal Onderzoeks
Programma Hergebruik van Afvalstoffen, Utrecht/Bilthoven, February.

% E. Worrell, R.J.J. van Heijningen, J.F.M. de Castro, J.H.O. Hazewinkel, J.G. de Beer, A.P.C.
Faaij and K. Vringer, "New Gross Energy-Requirement Figures for Materials Production®,
Energy, the International Journal 6 19 pp.627-640 (1994).

0 Buzzi, S. 1997. Die Horomill® - Eine Neue Miihle fir die Feinzerkleinerung, ZKG
International 3 50: 127-138.

“1 Hendricks, C.A., Worrell, E., de Jager, D., Blok, K., and Riemer, P., 2004. 7K JeAT M i3 55 S ARy HE o #2535
B ARSWIL L. http:/ivww.whcesd.org/web/projects/cement/tf1/prghgtd2.pdf

“2 Warshawsky, J. of CMP. 1996.  BlHydf: /KUeA = MHFE. R EPRI . KA
FEAFRETSTHT, Pittsburgh, PA.
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oA 2= FH BE AL FEHE BVt . S LA AL e 4% o 7K Ve A bl B 4% it ) s i
FEAL L Ayl 2okl 10 kWh, SRR NL I BEREAL T2 0 BLHREIR) 5%, b
PENUFE A T A K IEZ) 1~2 KWh*,

3 Worrell, E. and Galitsky, C., 2004. & /KUBZE P~ RERRAOMLIE: BEUSRI T.) 230 “Rediiz &7
BRI 57w AIsEs = (LBNL-54036).
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2.4. E4K

T LMV AR GE T ORI AE = R AR . ARRIARAR o« 3 AR TP A0 46 JsURE 4
Hl g (2Ey s HUMERAD A, BRI, 40 TR RE 4. i
A AR I 1) T 2 IR T . I ASERE R UE, A S i 4Rl b i) = AF
YERUE, JF HORZHOE AR MR 2K MG 4R ()4 & 30 Jli,

] o ot o 2 BB A9 10 R 0 3 B A IR AT 4 AR R AR B R Y. Ik, A
R0 7 () B A S R BV AN TG F T ARAREFYE AR | o KA IS 4R AR
7EFRI (Metso and Voith) A1H A (Mitsubishi) FT A& A R, 17 A2 =40 k™ b 1)
FARKAILSE BB BT EMEE, HahEZJEARLT s 4l & RiR
AR, T PR B BRI A A, W B S 1K JLAS ) (50 58 A i) Dunavarosc
(1980s) . J}ZZ 1) Fredericia(1991). FHHEA (K] SAICA(1999) )AHAE I A . B4R [E by
EXTHEARER Y R R, AR SRAS () B A SE R HI T L. B T AR
EILLAL, HAfA T —A “AERIR” S schilit T2 . H s AL LA
AR VS A EAR R B T 2T B A /=T o BUARAEARLT4E 8 AT e A 2 52 4R
I CLEani s R R PR AEARMEDPAN IO JE % i 4CH L REFE T 52 MR o 18
ARHLIR) BEAFE— M AR T AR IR 1R Jo 5 R0 P A2 = AR ) S5 4, TR I 3 AR e £ 52 B e
EA 25 B AR BIRIR (4 8 — MR TR . (EASE RIS, AR IR AR
5K IS SO ZEAR O, TR 2 53 il e £ 52 R B B AL

% 2.4.1 F13R 2.4.2 FEHRE /5 A9 SRS B I e A S B — IR BE YR A 2 i
FEAH - 3 2.4.3 FI5R 2.4.4 " EHE 50 5 A ST IR 4R e S — IR Be IR 24 i i
FEH . XHFFERIMANE, RSB AASHE, RO RIEM ARG
TORLFI = G R IR PERE o BURTE IR T RE M d A SR BRFB(E I E 22N 3, XLy
PN T EAF ML BLA, BRSO e TR T2, K. KRG L
I RS T RRIR, DR IR T AR D AU R, DLRRAS T I 1 25 ) HH 4
IML2s o 76 F OIS T 32 T 20K S A S B BEFEAEL AN 52 1 i 12t 430 FH 5 RERE 1) R
o WA KA s (24 B 4RI T 2AE k) o JLAt ¥ A7 T 2 B8 28750

orF OF

MO E AR AR R R, RO IOAE AR T A T o R 2T L (K4 AR ML 4R AR TT 4R
TR, A IEACAE TR 7%, [ dty 36%, 4 57% S o [ F 46 F1 3E K 4T 4k
(http://faostat.fao.org/). {EJL AU, H[EAT 5,000 LU ERAURALELR, i
70% M AEARETYE, TEIEELFYE, KA AEARLT G4 B ARIR /N, 1998 4E A7 43 4>
ARG at) , A= Re kA4 30,000 t, Z2FT.) 4= />F 10,000 t £ % 5,000 t.
(Ren, X., 1998,  H EIGE40OE A 5= o i A7 A4 6 pp.349-355). M 2000 FFuf, HHIE L
IR FF U O PG Y™ SRR I /NS AR Sl JUAE, IRARA AR ()3 46 4 [ 2%
CHe Ay b 17 7 e s b A AR 77 i ) 300000 t, Aok ()3 4CHLAE AR 7 g )y 110,000 1) . i
THEARLT YA BB RS DR R I 1 40l A 453G BT .
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AR . I THT AR BB R FE R 2 DAY (GO AT (KW 2 ™o o S R A1 1 £k
F R AN ZE e i P LB 2R

2.4.1 FERLEK

IRAT I B foe A 5 B A2 B AR 195 2% Chempolis T 2. T 20m] BALLE 5 1)
JF RG2S AR ) BAAE T BB, AEITAES A 65,000
WO, HE R CZGER . XA SR R EAR L, S iE LRy
P CtbmshER GRR R AL LR 30

AV VB B AT 4RI T AE 2RV 5~6 W, AH 24 T R L0l X 483 T FE
10.5~12.6 GJ fityi (Wi X T4 358~430kgce) . IXLUHREFEHE TR BT T
SURREAT R . IR REREAE A e H AR SRR B, IF AV FEHET- 40K 1 fE
FE CRI AR IAED o HFEAG T A X 400% 400 kWh.o 2% &3 T 2 HF A %
fEFARL, BT AR TR B Bbe Ay (LR i) s

AR AETE 5 I 28V U AT A KGR BE S AF R 7 AR 2830, BRI 405 ™ 2560
7~9 Wi, HAREE T B TR . AL ] AT M2
FEE X TARK 2~3 t 200, A TREEMXTARRKLA N 42~63 GJ (143~
215kgee) , RILIEARHL T AR H i 25757,

ERAAW ‘) He N X PR He o

AR R BERE BRI KT JEURHAERE . (ADE)

“® Anttila, J.R., P.P. Rousu, P. Rousu, K.J.E. Hytonen and J.P. Tanskanen. 2006. ¥ i1-¥35% A i
FAEARZ T.) . Chempolis.

4" Rousu, P. 2006. Personal communication from Pasi Rousu, Chempolis, Finland. August 16th,
2006.

8 Rousu, P., P. Rousu and J. Antila. 2002. £V Mk a] #4328 7= . e 2 5. 35
pp.85-103.

40



241 FR LN ERRELRR (AT

JERH F= i i RIEHBE AR JiLsih = REE p587n
GJ/ADt | kgce/Adt GJ/Adt | kgce/Adt | kWh/Adt | kWh/Adt GJ/Adt | kgce/Adt
JEA 5T Tl il 10.5 358 -4.2 -143 400 7.7 264
E N [ELiE A 7 4R 11.2 382 640 -655 11.1 380
AR R 16 546 700 18.5 632
BRIk -1.3 -45 2190 6.6 224
4K Eillied 0.3 10 330 1.5 51
R 242, FE] —IREBFELN RN E R BB (R TRk ° >
JEoEH F= 07, REARE AR Ji LR REE Bt
GJ/ADt | kgce/Adt GJ/Adt | kgce/Adt | kWh/Adt | kWh/Adt GJ/Adt | kgce/Adt
AR [GREES il 10.5 358 -4.2 -143 1212 10.7 364
A5 Tl i 4= B2 4% 11.2 382 1939 -1985 11.0 377
RIZGTN Lz 16 546 2121 236 807
PIEHLI -1.3 -45 6636 22.6 770
4% [k 0.3 10 1000 3.9 133

T —IRBERE LR 67%F) A F R C L A 45 %

9 IPPC, 2001.

% Francis, D.W., M.T. Towers, T.C. Browne. 2002. J&40VAEFE TR REdintbrnist. JBAM%E: NRCan.
SLIPPC, 2001, 3NV E AT AT H AR Z %S0k VoA S A WM ZE R4y, A JERIEYERTE, 2001,
%2 Francis, D.W., M.T. Towers, T.C. Browne. 2002. &40V AEFE R %: REURXHARRT 5. Y8 A4E: NRCan.
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H 243 WU LOMBERIE R SE (ATARE) © %

JERH [l I ARIKHRREL WHAR p537n
GJ/ADt | kgce/Adt kWh/ADt GJ/Adt | kgce/ADt
i REA (AN A5T) IEACHL 6.7 229 640 9.0 307
FEAURATH) (AN ARR) AL 7.5 256 810 10.4 355
B 4% TEAHL 5.1 174 570 7.2 244
4EAR AL 6.7 229 800 9.6 327
7R AR IEAAL 5.9 201 535 7.8 267
4R IEACHL 6.9 235 1000 10.5 358

3 IPPC, 2001. AR IR AT AR S S0k, V5 e iin SR . BRI Sy, A 28 RIZE4ERIE, 2001,

> Karlsson, M., 2005. fiif % QH e . /N CUBEAR/ZR BN S HES A A Bt . R T 22 RS4RI b 25451, Beekbergen, The Netherlands,
February 23", 2005.

% Francis, D.W., M.T. Towers, T.C. Browne. 2002. i&4GVAEFE R 1% BEETFRTET 5. JEK™%: NRCan.
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F 0244, WU LB E RS (AT AERE) © o

JERH [l I ARIKHRREL WHAR p537n
GJ/ADt | kgce/Adt kWh/ADt GJ/Adt | kgce/ADt
i RIRATH) (NG ARR) IEACHL 6.7 229 1939 13.7 467
FEAURATH) (AN ARR) AL 7.5 256 2455 16.3 558
B 4% TEAHL 5.1 174 1727 11.3 386
4R HEAWHL 6.7 229 2424 15.4 527
7R AR IEAAL 5.9 201 1621 11.7 401
4R AL 6.9 235 3030 17.8 608

TE: —IRBEREELAR 67%F) A r M C L 5 K

* IPPC, 2001. 3RV IR I ATH RS %30k T4 A SR . WONZR B4y, A SERIELERTE, 2001,

* Karlsson, M., 2005. i 2G84, INHUBEAR AR LES BE S A A S AE . R T2 B 4RL h4s 21, Beekbergen, The Netherlands,
February 23", 2005.

%8 Francis, D.W., M.T. Towers, T.C. Browne. 2002. 1&40VAEFE F W B0 brfT5t. Y8 AM%: NRCan.

43



2.4.2. FREFK (RBREHEKHRK)

RS ERIRIR EhAUK | v PP AR Z R HLRE, AR A R i T AR L2
) BEVS AT A PR [ A ) e TR PRS- 22 OR TR ARE) o XA T2 S [
FEA BRI X T4 10~12.2 GJ (341~416 kgce), HLAEL) g BRIl X T-483% 610 kWh
(75 kgee) o A1 K A - 4RI WAL 1.2 GI KL FIFE HL 30 KW, S BEEE Ky il T
IR FEAEL 11.2 GJ(382 kgce), #EHL 640 KWh.

SRIM, AN T mT DA X400 4 ™= A 15.8 GJ 2677 R 287 LU &
A VFHLA LKL 655 KW/ JRF-4RD , I X240 ] 1= 2 H 15~20 KWh.
ik, SBEFEN 11.1 GI/M X T4 (380 kgce) .

S A I R BIAE I AT | iz kA Is 1, B BUX I AR KA 1035 7 5
1¢§EE£ EFEEE . (HE,  HAZECRE R T L, Al KR T 2T R,
R T2 LA A K 2 AR L RE

2.4.3 WHRER L 2K

AR R S v 2R A FH AT SR R AR TE R 4, = 2L T — LeRp R 4R
AR, Ty HORHER 7 B AR R $h AV EL L TR o AR FH A A B A P Vi 55
WFEA, % LA LUE VT 250, RN AE R R A MR, tnT LR
FH RIS SRR T2, AN “agil” vl #y, Il X400 ] K 29195 21 42 44
15 GJ (512 kgce). @Rﬁﬁ%@ﬁf%%%%@ﬁﬂ’]ﬁﬁﬁ K B S b 43 AR R vy
BRI, T AR AN R R 2R R AR, il I X 4RR R 2870 AE ) 16~18 G
(546 to 614 kgce), HLFEH 700 kwh®,

2.4.4 HUBRHIHE
BUBGE I (1 REFEICR T PIT e A B Rh AN AT R ek W 2 VP 2T
Ak i AR GRAR PE R Fi b DRI P o 2Bl IO AR i i, REAEZE AR K

PHUBETRIZR AL TEL ML E: AR BAWIBCR A A AR . B
AR R TR R T2 92k b, TR UM 1 20m] L LK A2

% Francis, D.W., M.T. Towers and T.C. Browne. 2002. J&40IVGEW A TR BeIEATFRET 5.
NRCan, Ottawa, ON, Canada.

% 1PPC, 2001, MEARNLIAE AT ATHIAR S k. VoY LE OB S RN S, A g
IRIZELERINE, 2001.

44



J7 A E T2 H, P TR B R AR IR 7 AR A4 . SRR 1 20mT =i
60%~65%1] L (45% 4 78¥5, 20% M#UK) o R, KAFHREEE T2
BRI BB AR T2 FEMIREIR 2 o S AR SL BRI 2R 5T I 4R | SR A s T4
U T2, iR T40R AL K44 2190 kWh, 7711 1.33 GJ V. 5 T2
J7oRYE, mRCT-A03 () B REA 1120 2420 KWh, Al 24 5.5 GI 2878 62,

2.4.5 JR4K B

J AR IS PR AR ) e 8 o P [t LAl R R X (R 56
FELRHRRH D 33E F14RK M AL H PR AR RT K o FAFAAI I AR L 28 1l — AN A BR T
Y, IR REZ . FIFRGEAN AT, 1 o AR 2l i s
WEER (AR o BET IR T RTINS fh S e il X 4R ZE VR AR
4 0.3GJ, HLFEH 330 kWh®e,

2.4.6. A

I ACHL BEREIU R T BT 2L = 4RI S AR LT e R CEbfnfgk i) o it
Ab, FEARFTA B RERCEAHIE F T B A7 S5 9 1 ARHK o 5 S 1) BEFEME B 4 1R 2«
KA @RS KRR R (SR CRNES TARAUEES D « =l
HIAL VREZK RN, d5t P QA R DA R DL R 2545 2V R OR IR BR o /NS AT
IZEIFE R LR 2.4. 1 30 7 10%~25%, FEHL R 5-20%

247 GEEAK

W MEEAIEA) 2R a1 AR RE UK 5 iy, 3 I gk 2Dt 161
KTHFRIIRe R, AR THI2E) aekE. mH, ZEAAR T 2SI ZRINIEA .
5, IR B AR N 2 RV REAN S e A CERLA (RS R v B v
BETIHWUMCR T 2RO , 25581840 T2 R HEAE D Rk 4L
AEo % 2.4.5 FIFK 2.4.6 43 IS T AR 255t 4R 1 28 AT — IR RV e AR 1Y) 45
(ERIMT

' Francis, D.W., M.T. Towers and T.C. Browne. 2002. &40V AEFE N : BEURATARFT 5.
NRCan, Ottawa, ON, Canada.

%2 IPPC, 2001. &AL ATATHER S 2 0k Lha s it Sl BONZE sy, s
IRIZEYER) TV, 2001,

% Francis, D.W., M.T. Towers and T.C. Browne. 2002. J&40IAEJ A TR Bl AT FRET 5.
NRCan, Ottawa, ON, Canada.

% IPPC, 2001. MEANVIAETATHIARS % k. 5015 A S, BN sy, it
IRIZELERINE, 2001.
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R 245, REEELEE] Linsek N ERBALE (XTRR) ©
IR | 7= Iz IR MHeEE Bt
GJ/ADt | kgce/ADt | kWh/ADt | GJ/ADt | kgce/ADt

I WERECRIRAMAL | R 14 478 1200 18.3 625
FRARCREAR) | R ERE 14 478 1000 17.6 601
AL EEAR
B R BORAT AR AR #hi% 17 580 1500 224 765
AR SCRIRAAAL | AR LT 18 614 1200 22.3 762
i 4R TRAB I -1.3 -44 2200 6.6 226
ik I 4% THAAHUIRIK -0.3 -10 2100 73 248
AR 50% Hi AL 35 119 2300 11.8 402

*

A | 4ehe (Jo i i sk) 8 273 900 11.2 384
Brim At (iss) 4 137 1000 76 259
HRER (i 58) 7 239 1200 11.3 386

% IPPC, 2001. MEANV AL T ATHIAR S % k. 5015 A S, BN sy, it
IRIZELERINE, 2001.

% Francis, D.W., M.T. Towers and T.C. Browne. 2002. J& 40 BES A TR Bedlix bR T 5t
NRCan, Ottawa, ON, Canada.
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R 2.4.6. RE— AV AnEERRELER (EXTRFE) " %

Y T RIRAREL ik Bt
GJ/ADt | kgce/ kWh/ADt | GJ/AD | kgce/A
ADt t Dt
AR T RS BORRA AR iR Eh ik 14 478 3636 271 | 925
A R AR RIS ) TR hik 14 478 3030 24.9 850
(e
T RS BUAR A 4K T 1 ek 14 478 3030 249 | 850
T RS SRR A AR TR 17 580 4545 334 | 1139
e P 4K TiARHL 18 614 3636 31.1 | 1061
%
5 EL I 4% THARHL -1.3 -44 6667 22.7 775
i
I 5096191 #4 -0.3 -10 6364 22.6 772
B
(i 1 T O ) 3.5 119 6970 286 | 976
WA () 8 273 2727 178 | 608
MR AR (1 52) 4 137 3030 149 | 509

M —IRBEAEELEE 67%IK R AN A 2k

T IPPC, 2001. ANV ERAETTATEOR S % ke LEBT5ABIA SR RO R4y, A e
IRIZEERINE, 2001

% Francis, D.W., M.T. Towers and T.C. Browne. 2002. &40 BES A TR Bedlix AR T 5t
NRCan, Ottawa, ON, Canada.
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2.5 EHE

A B I S A P AR P R S = (R 1Y o B A Tl P A — T i
L ERAR ARG A S R RS, A R BAIRAR S
Al (Bt | B E LAY R e T RARAMA S = A, Ak
A R JERE . FRT, TSR R 800 1) A iR L T Bl LR AR N k)
A a s . (U, TEE A B RIS a4~ B, 2004 47, 70.3% LS
A ERL, 22.7%LLRAR SRR, 7%LIAT N JREN,

ToIKE A B REREIN R T J5URE . 2RI o RARAE B dme i 1 A6 7 Uk
LR AR LA DA SRR BRI P B B R AR S 2 BN 30% 1K) g,
DLRRE e S JGURHE I 7= i ) 5 22 L AR ST 2 BN T0% I REDR™ . %Al i
FORUEL, B W 2R 20 i RNV A . 0B 44t BRI
R EER

R B BERE SR ME IR TR TR Ry, M/ MERIEE] 19.2 G
BRI ECY 23.3 G (W H I ™o FHT, et B REAE MR KRR BE B ARt
TEF A R JEUREe ARAR SRR A IO E = 5 I I e HE S R AR AR P 4y
e % 2517 T4 A L2 RS RE R e . BTG b il i
R F AR D T LU, AL BOE — IR BEVR REFEAE 15 2 i REAEELAT )

&K 251 FRELREFER Hr KR  (MMERMEERERE)

JRR ERGEE
G/, G | kgee/MiZ | kgce/mfi%
KA AR R 28 34 956 1160
B 34.8 42.3 1188 1444

251 RBRSKMER

1998 4, DARIRAN UEHI & iz BEFE A 28 GI/iZ (1160 kgce/t)sl 34 GJ/
Wi 4(956 kgce/t) (H FEf myHERUED o MBUE Z DT H A 2 A Ve L, AT N &5
APV, TRE— 8 B SR LTI

% v b TH AR T B4y, 2006

O RRMIERE Ay, 1997, AEELFS B LENE, AEIER, A,

"t Ramirez, C.A., Worrell, E., 2006. “ FI4v A7 RRMIESS 1358 BRIV /0T SALIE TR =7,
PRI T4 5% 5 46 (2006): 75-93.

2 1h(2004) <2004 S EAE,” Jbnt: P, p.5-51; IR IR A R L P SRR
A R, EERAR A N SRR REFE =
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AR CEESk) T EAE S R Ao SR etk A <. PR
SR I R L AR AT RS AP A A R

B, T AR PSR S -l AR, et B AR
FIAF B R T AT & RE) T (2003 4F84T) » A0 RLIT(2004), A fLis
Az RRIFEE R 1) (2008) . ZHA I I TRR LY, R ZHE
Tk AR AR REVAEG A PR I, P 4 — S B 7 SR 2R

R 5 [ g 7 ) 1 Coffeyville F A7 A4 JsURA 7 & e 1) 3847 I ok
A, RSB REFEALTHZY ) 34.8 GJ(1188 kgcelt).
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I, BB BRI R T RS B i S s A S . Lt 7 X,
FYRME AL TATL BEAE I s (0 T2, EBRAEFE . CRERIERD 151214
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(K13 SRR AL LHERIAE, A ok oty S ) 2t S LAt b DX LA o AR P 1) 3 S
7K?So

2.6.1 A2k

# 2.6.1 3 2.6.2 R 43 5ol A A B e R L Jre 2R g e A S R P i A — IR B
USBEAREAEL, A T VIR St )t Co0 i A 7 N F e ok ) R S5kt . S i T
REFEHS I 2 T QI = ih Gt a5 HVC) |, MERAAFEARZ
() RE2 22 P-4 L - Solomon 24 R gl 2 SR I 7 v @ T A Ak TAT ML A L Bt A
. BT TR RS R Z P iR T B A SIREL, A S T
ANTRFZESIRKT . WOMZER AR 45 R 0], KA i 2408 1 2 s b it
F& b 14 GI~22 GI/Nli HVCs(478~751 kgcelt), L b Z4# (S brAERE A 12.5~21.0
GJ/ili HVCs (427~717 kgce/t) .,

" Neelis, M.L., Patel, M.K., Bach, P.W. and Haije, W.G., 2005. {& T ¥4k 47\l i &4 1 43 0
F5 %% . Report ECN-1-05-008, fif % AEJSAIF 5T FH-0y, Pettens

™ Ren, T., Patel, M., and Blok, K., 2006.  “Olefins from conventional and heavy feedstocks:
Energy use in steam cracking and alternative processes,” Energy 31 (2006), pp. 425-451.

O H BRAe U (EPRAEYEE, 2005, 3F OECD MK feli P, EE . IEA) , kil
HEWTLE P A g 2R A N, PR 2003 45 K20 90% 1 A6 AT Ml A v 25 R #4102 A v vil
® Worrell, E., Phylipsen, D., Einstein, D. and Martin, N., 2000. 2 [E{k, T47 Mk & & FH Fl g
¥&. Berkeley, California: 5716 i1 w1 [ Prais s, LBNL-44314.

" Phylipsen, G.J.M., 2000. “f7 Ak TA7 MV ¥ Br e R L% /7348 Chapter 3 in: [H PR LS
F&, 11830, Utrecht University, Utrecht, the Netherlands.
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R 2.6.1 LEEAIA xRN 2 BERE O R B R A SR (s (A6 T )

)% oy i
T g GJ/it kWh/t Total kgce/t | kwh/t | Total kgce/t GJ/t kWh/t Total kgce/t | kWh/t | Total kgce/t
HVC HVC GJ/t HVC HVC HVC HVC HVC HVC GJ/t HVC HVC HVC HVC
ik 49 | 2718 5.9 184 | 278 219 6.5 6.5 244 244
b SN 2.6 90 2.0 2.0 75 75
ARV FIHR 2.8 94 45 45| 169 169
AEUREAZ 28 28 86 86 15 15 56 56
T 3.9 3.9 122 122 2.0 2.0 75 75
Bt 11.5 12.5 392 427 10.0 278 11.0 375 | 278 409
#2.6.2 ZEEAA RS —IRBETR RERE N E PR sL e (MR MMEAL TA=M)
5% T4 i
IF GJ/it | kWhit Total kgce/t | kwh/t | Total kgce/t GJ/t kWh/t Total kgce/t | kKWh/t | Total kgce/t
HVC HVC GJItHVC HVC HVC HVC HVC HVC GJIt HVC HVC HVC HVC
ik 49 | 842 7.9 184 | 842 288 6.5 6.5 244 244
Horpe A 2.6 90 2.0 2.0 75 75
RSN PR 2.8 94 45 45 169 169
ARRIEAZ 2.8 28 86 86 15 15 56 56
I 3.9 3.9 122 122 2.0 2.0 75 75
B 115 145 392 496 10.0 842 13.0 375 | 842 478

T —IRBERE LR 67%IH) A r A C HL R 45 % o
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Ho

SR FE AT R, SO KT B i D K8, il n] DOB OB AL B - (Rt
£AF: 1bar, 25°C) , ZUAH4T-I4#E 20-25%11 T 268, 4> Bt P4 #E 20-30% 1 g
W, FIAGEIRNH 240 (hn, 2R RIE S P I BRE HO TR

# 2.6.3 ZEHAARWBELK R (%) %

F= ) 1 i v
ZIF-HVC 80-84 29-34 (30% J2: HiL7HY)
P —HVC 1-1.6 13-16
T4 —HVC 1-14 4-5

5 T C4+ —HVC 2-3 10-16

HVC [ & 82 (L 7H) 55 (JiL7)

H e 1 4.2 13-14
Ay 4.3 1

R B[R 0 9-10

TIPS 1-2 1-2

ARG 3 R T B 5 VT TR B (I (1 AT AN R SRR [ (R 45 RN 20 oy
B OB S A T oRTA R B AR O 2.6 4508 T A OE L A

AT BEFE KA -

7 K A FH AN R G A BRI A AR AN RIS SRAF 10, BT MR %3 3

“Olefins from conventional and heavy feedstocks: Energy
use in steam cracking and alternative processes,” Energy 31 (2006), pp. 425-451.

“Olefins from conventional and heavy feedstocks: Energy
use in steam cracking and alternative processes,” Energy 31 (2006), pp. 425-451.

8 Ren, T., Patel, M., and Blok, K., 2006.

8 Ren, T., Patel, M., and Blok, K., 2006.
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HVCs)i A Ky Lt 2 A S 1 52 BRI U

# 264 BTV KR L5 SRR BB B

Technip ABB Linde Stone & Kellog Brown
-Coflexip Lummus AG Webster & Root
L= W 35% 34.4% 35% i Sk &l 38%
% Bl
REETHAE HRAf:18.8-20 | felf 18 (w/ | b 21 20-25 | M REIEdE
Gllt Lt #i7: 21.6 -25.2 SEHL)
Ht: 21

2.6.2 HAh R G F MNEAR

bR T AR e, At JRURHE WA A R RN T RERTR A Fifgss
AT DA F T 28V T2 R FoRuE, 0 i 2 LU A i e 2R A8 1) SR e R e
(18 #| 23 GJ/t HVCs 1Y, 614 3| 785 kgce/t HVCs) 3. Wik fA < T 245 SN T 2kt
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PR SR I SCHRER AL T A DG A 77 SR AN [ 0] e BRI PR EIR ,  IX LU AR HE
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